Intramyocardial injection of allogenic bone marrow-derived mesenchymal stem cells without immunosuppression preserves cardiac function in a porcine model of myocardial infarction.
We investigated the efficacy of directly injected allogenic bone marrow-derived mesenchymal stem cells in improving left ventricular function in a porcine model of myocardial infarction. Left ventricular infarction was created in 16 adult Yorkshire pigs by coil embolization and thrombotic occlusion distal to the second diagonal artery. One month after myocardial infarction was induced, the animals were randomized to either direct injection of allogenic mesenchymal stem cells or sham treatment (culture medium). Allogenic bromodeoxyuridine-labeled mesenchymal stem cells (2 +/- 0.1 x 10(8)) were directly injected into the infarct and peri-infarct areas during an open chest procedure. No immunosuppressive therapy was used. The left ventricular function was measured using serial biplane left ventricular angiography at baseline, 30, 60, and 90 days before sacrifice. Mesenchymal stem cells were localized using bromodeoxyuridine, and differentiation of mesenchymal stem cells was assessed by confocal microscopic colocalization of bromodeoxyuridine with immunofluorescent antibodies specific for cardiomyocytes (troponin I and MF-20) and endothelial cells (von Willebrand factor). Mesenchymal stem cells labeled with bromodeoxyuridine engrafted the peri-infarct zone and colocalized with both cardiomyocyte-specific and endothelial cell-specific immunofluorescence. No intramyocardial bromodeoxyuridine was observed in sham-treated animals. At the time of the mesenchymal stem cell injection 30 days after myocardial infarction, the left ventricular ejection fraction (LVEF) was 58% +/- 3% in mesenchymal stem cell-treated pigs and 56% +/- 2% in sham-treated pigs (P = NS). LVEF deteriorated progressively thereafter in untreated pigs (8.5% and 10.5% decline at 60 days and 90 days after myocardial infarction, respectively), but was preserved in mesenchymal stem cell-treated pigs (2.1% increase and -2.0% decline at 60 and 90 days post-MI respectively) (P < .05). Direct intramyocardial injection of mesenchymal stem cells results in successful intramyocardial engraftment and differentiation into cardiomyocytes and endothelial cells and preserves left ventricular function after myocardial infarction in pigs.